N UMEROUS investigators1-'2 have established the importance of ophthalmodynamometry in the diagnosis by safe and simple means of occlusion of the carotid artery proximal to the origin of the ophthalmic artery. In all their reports the significant observations are summarized by a statement giving the percentage of patients with proved carotid occlusion that was found to have significant lowering of the retinal artery pressure (RAP) on the side of occlusion. In the language of mathematical probability this percentage is the conditional probability per cent of significant RAP lowering given the condition of carotid occlusion. The highest value of 100 per cent for this probability was found by Wood and Toole,5 who studied five patients with proved carotid occlusion and the lowest value of 62 per cent by Croll et al.,'0 who studied 16 such patients. The value for this conditional probability is a measure of the degree of confidence with which one may interpret the findiiig of normal RAP measurements but it is not a direct answer to the question usually asked by the clinician, i.e., "What are the chances that this patient with a recent cerebral occlusive vascular lesion and normal RAP measurements has in fact a patent carotid artery?" In more precise terms, a value is required for the conditional probability that the carotid artery is patent in a patient with a recent cerebral occlusive vascular lesion given the condition of normal RAP. Bayes' theorem, a simple derivation in elementary statistical mathematics, identifies this conditional probability with an expression composed of terms for which values can be found by direct observation and the required value so obtained by calcula- 
where A is the occurrence of patent carotid arteries in a patient with a recent cerebral occlusive vascular lesion, B is the occurrence of normal RAP measurements in a patient with a recent cerebral occlusive vascular lesion, P(A/B) (read as the probability of A, given B) is the conditional probability of patent carotid arteries in a patient with a recent cerebral occlusive vascular lesion given the condition of normal RAP, P (A) is the unconditional probability of patent carotid arteries in a patient with a recent cerebral occlusive vascular lesion, P (B/A) is the conditional probability of normal RAP in a patient with a recent cerebral occlusive vascular lesion given the condition of patent carotid arteries, and P (B) is the unconditional probability of normal RAP in a patient with a recent cerebral occlusive vascular lesion. From the observations summarized below will be derived the values to be assigned to the three terms on the right side of (1). Method Retinal artery pressures were measured with a Bailliart ophthalmodynamometer in the usual manner as described by Spelter.8 The pressures were recorded in grams, as given by the dial reading of the Bailliart instrument, and the per cent difference between the two eyes was calculated for both systolic and diastolic pressures as the absolute value of the differences in pressures divided by the higher pressure and multiplied by 100 (table 1). All of the patients with an intracranial lesion and most of the controls had complete neurologic examinations, skull and chest Circulation. Volume XXVI, December 1962 x-rays, routine blood chemistries, and lumbar puncture. Many of the patients with an intracranial lesion, in addition, had further diagnostic procedures such, as eleetroencephalography, air studies, and carotid angiography.
Control Group Results
The criteria for abnormality were based upon the results of RAP measurements in 32 controls without evidence of organic intracranial disease. The average per cent difference was found to be four for the systolic pressure and six for the diastolic pressure with standard deviations of three and six respectively (table 1). The upper limit for normal RAP differences was placed at 15 per cent for the systolic pressure and 20 per cent for the diastolic pressure, 3.7 S.D. 's from the average difference for the former and 2.3 S.D. 's from the average difference for the latter. Only differences equal to or greater than these values were considered abnormal in all of the observations reported below. The ultimate justification of this choice of values for the normal range rests upon the fact that these values were found to maximize the predictive value of RAP measurements in the group of 59 patients described in section 4.
Patient Group
Ophthalmodynamometry was performed on 375 patients with recent, unilateral, cerebral lesions. No consistent efforts were made to select these patients for any particular characteristic; they were in large part successive admissions to an acute neurologic service from whom reliable RAP measurements could be obtained. Of these, 177 were believed on the basis of all available diagnostic procedures to have occlusive vascular lesions.
Determination of P(B)
In the group of 177 patients with ocelusive lesions, 37 had lowering of both systolic and diastolic pressures and seven had lowering of systolic or diastolic pressures alone. Lowering beyond the normal range of either the systolic or diastolic pressure alone is considered significant, since six instances of the former and four instances of the latter occurred in patients with proved carotid occlu-Circulationw, Volume XXVI, December 1962 
Determination of P(A)
In the total group of patients there were 59 in whom the results of ophthalmodynamometry could be compared with the results of angiography (57) or direct visualization (2) . Ophthalmodynamometry was always performed before angiography. Seventeen of these patients were found to have a thrombotic occlusion of the carotid artery proximal to the origin of the ophthalmic artery; 14 of these had depressed RAP values, and in three both systolic and diastolic differences were within the normal range. This value of 3/17 or 18 per cent for "false negatives" may be used to find the true incidence (x) of carotid occlusion in the group of 177 patients with occlusive cerebral vascular lesions by solving the following: (2)
The unconditional probability, therefore, of carotid occlusion in a patient with a recent, occlusive cerebral vascular lesion may be calculated to be 54/177 or 30 per cent and the unconditional probability of patent carotid arteries in such a patient is (100 -30) or 70 VASTOLA, KOKUBU per cent = P (A). In the studies reviewed by Silverstein'4 carotid occlusion was found by angiography or postmortem examination in 14 to 39 per cent of patients with proved or suspected arteriosclerotic cerebrovascular disease.
Determination of P(B/A)
Of the 42 patients shown by angiography to have patent carotid arteries, none had significant lowering of either systolic or diastolic RAP. In agreement with most authors, therefore, we conclude that the conditional probability in patients with recent cerebral occlusive vascular lesions of normal RAP measurements given the condition that the carotid arteries are patent is 100 per cent = P (B/A). 
Discussion
The value of 3 per cent which we have found for the conditional probability of patent carotid arteries in patients with recent cerebral occlusive vascular lesions given the finding of normal RAP, (P (A/B)), indicates that ophthalmodynamometry has greater diagnostic value than would have been inferred from our finding that 18 per cent of patients with proved carotid thrombotic occlusion had normal RAP. The 7 per cent error, however, cannot be disregarded. Normal RAP values in this group of "false negatives " probably represent restoration of normal blood supply by collateral vessels. At present we perform angiography in search of a resectable lesion of the extracranial portion of the carotid artery in a patient with normal RAP only if some particular feature of the case outweighs the results of ophthalmodynamometry. Conclusions 1. The average per cent difference in retinal artery pressures in 32 normal controls was 4 per cent for the systolic and 6 per cent for the diastolic pressures; the corresponding standard deviations were 3 per cent and 6 per cent respectively.
2. The upper limit of the per cent differences that minimized the number of both false positives and false negatives in a series of 59 patients with angiographic or direct visualization of the carotid arteries was found to be 15 per cent for the systolic and 20 per cent for the diastolic pressures. The incidence of false positives in this series was negligible. The incidence of "false negatives" in those patients with thrombotic occlusion was 18 per cent.
3. The true incidence of carotid occlusion in our patients with recent cerebral occlusive vascular lesions was calculated from our findings to be 30 per cent.
4. The probability that the carotid arteries are patent in a patient with a recent cerebral occlusive vascular lesion when ophthalmodynamometry reveals normal RAP was calculated to be 93 per cent.
